Background: Upon tooth extraction, extravascular tissue factor (TF) initiates coagu-
| Saliva-induced TG
TG was measured using the CAT method (using recombinant [r-]TF) as previously described by Hemker et al. 9 Directly prior to addition to the measurement wells, saliva was homogenised by vortexing at 850 rpm for 5 minutes and serially diluted 10-, 5-, 3.75-, or 2.5-fold (for dose response curve) or diluted 5-fold (for inter-and intraindividual variation experiments) with bovine serum albumin (BSA)
buffer (5% BSA, 20 mmol/L Hepes, 140 mmol/L NaCl, 0,02% NaN 3 , pH 7.35). To study saliva-induced TG, 20 μL diluted saliva (known to contain phospholipids (PL) 10 ). was added to 80 μL normal pooled plasma (NPP), in the absence or presence of 100 ug/mL anti-TF anti- 
| RESULTS AND DISCUSSION
Addition of saliva to NPP dose-dependently induced TG curves similar to those induced by the combination of r-TF and phospholipids ( Figure 1A ). Based on comparison of TG curves induced by saliva or r-TF, we estimated the concentration of TF in saliva to be in the order of 1-2 ng/mL, consistent with literature. 5, 12 To confirm that TF was indeed the procoagulant factor in saliva that triggered TG, we compared TG from the same saliva sample (from five donors) in the absence and presence of anti-TF antibodies ( Figure 1B ). Although thrombin was still generated in the presence of the antibodies, the lag time of this TG curve was substantially prolonged. The residual TG was comparable to that in the absence of tissue factor, and can hence be attributed to contact activation.
Altogether we concluded that the saliva-induced TG is indeed TFdependent. Moreover, the large variation between TG curves observed for the five donors in this experiment led us to further explore the inter-and intra-individual variation of saliva-induced TG curves.
In 13 healthy individuals, a large interindividual variability in saliva-induced TG was observed, with coefficients of variation (CVs) of 31% for peak (range 68-242 nmol/L thrombin), 6% for ETP (range 1271-1678 nmol/L thrombin·min) and 24% for lag time (range
Essentials
• Large inter-individual variation in duration of bleeding after tooth extraction.
• Saliva is in contact with oral wound area and contains procoagulant tissue factor (TF).
• Salivary TF induces thrombin generation (TG).
• Saliva-induced TG has a diurnal rhythm with increased procoagulant activity in the morning. supported by a preponderance of thromboembolic events early on the day. 22 Further studies are required to study possible associations of salivary TF levels and activity with factors potentially causative of this within-day variation, such as melatonin, cortisol, and adrenaline. Another interesting question for further studies is whether the coagulation potential of saliva depends on the type of stimulus inducing its secretion, for instance chemosensory (ie, smell of food) and masticatory stimuli or anxiety (which induces hyposalivation).
23
A final factor to consider as a cause for increased TF activity in the morning is the oral microbiome. Oral streptococci were previously demonstrated to induce (endothelial) tissue factor activity. 24 During the day, toothbrushing and food intake are known to alter the composition of the oral biofilm compared to the night, during which the low saliva flow creates a hospitable environment for, amongst others, streptococci. 25, 26 In support of this hypothesis, a previous study reported that the use of prophylactic antibiotics prior to tooth extraction was independently associated with a higher risk of postoperative bleeding. 6 Therefore, it would be interesting to assess a possible relation between salivary TF concentration and bacterial status in the oral cavity.
From a clinical perspective, the observed diurnal rhythm in salivary TF activity may have implications for tooth extraction and other dental surgery, as performing invasive procedures in the morning may be beneficial for rapid coagulation. This may be particularly relevant for patients with a known bleeding tendency, for instance those on oral anticoagulants, to reduce the risk of prolonged postprocedure bleeding. Future studies should assess whether bleeding after dental procedures varies depending on the time of day, and if so, correlate salivary TF activity to postprocedure bleeding.
